Background: There exists rapid growth and inconsistency in the telehealth policy environment, which makes it difficult to quantitatively evaluate the impact of telehealth reimbursement and other policies without the availability of a legal mapping database.
INTRODUCTION
Telehealth technologies have the potential to provide diverse cost savings, and an array of positive outcomes including increased volume of healthcare services, time-savings for healthcare professionals, and a reduction of waste. [1] [2] [3] Telehealth makes it possible for people in remote areas to connect to primary care physicians and specialists across geographical distances, improving access to health assessments, diagnosis, interventions, consultation, supervision, and access to information. 4 Thus, telehealth technologies can substantially improve quality of care, and create efficiencies in healthcare delivery, which provides motivation for state policymakers and other relevant stakeholders to develop and implement policies that translate into increased utilization of these technologies. In fact, about half of state laws related to telehealth services were implemented within the last five years. 5 Many of these policies related to reimbursement, which has been the biggest barrier to telehealth use. 6 In order for providers to more widely adopt and utilize these technologies, services delivered via telehealth need to be reimbursable.
Unfortunately, there is a wide range of telehealth-related reimbursement and other policies across the states, and it is unclear which of these policies are most promising in helping telehealth achieve its potential benefits for patients and providers.
An important reason for this inconsistency and uncertainty in the telehealth policy environment is that it is difficult to quantitatively evaluate the impact of telehealth reimbursement and other policies without the availability of a legal mapping database. Legal mapping involves the creation of a database suitable for statistical analysis by defining variables based on specific characteristics of a law or statute. This methodology has been used to create legal mapping databases for laws pertaining to distracted driving, air quality, child care safety seat, dental hygiene, and several other categories of laws. 7 Without a legal mapping database, it is difficult to empirically determine the statistical impact of laws and their specific characteristics after they are implemented. A legal mapping database for telehealth policies would provide an opportunity to determine whether these policies are achieving their goals in promoting utilization of telehealth technologies, improving health outcomes, and increasing access to care. It would also help identify the specific characteristics of telehealth policies that were effective or ineffective in achieving these goals.
In this paper, we describe the development of a legal mapping database for telehealth reimbursement policies which maps every state law related to telehealth that has been implemented over the preceding twenty years. We present an overview of the telehealth reimbursement policy environment faced by healthcare providers in every state. Finally, we discuss state Medicaid program policies that have been enacted to address reimbursement of services delivered via telehealth technologies.
METHODS
The Center for Connected Health Policy (CCHP) develops a report on state telehealth policies and reimbursement schedules for all states plus the District of Columbia. We used the CCHP's September 2014 report on state telehealth policies and reimbursement schedules as a secondary source to identify current state-wide laws and regulations regarding telehealth reimbursement for all healthcare professionals. 8 Only legislative statutes were included and, thus, executive orders and other regulations were excluded from the analysis. We examined statutes related to both commercial insurers and state Medicaid coverage. CCHP's February 2015 report was used as the secondary data source to identify Medicaid policies and regulations regarding telehealth reimbursement. 9 Effective dates of laws and regulations were manually retrieved by using three different sources: (1) LexisNexis database, (2) Westlaw database, and (3) retrieval from legislative websites, historical documents, and contacting state officials. Policies and regulations were included if they were state-wide policies that govern telehealth reimbursement or policies and regulations specific to Medicaid programs related to telehealth. The codebook was created by extracting themes and variables that emerged in the course of a complete review of the legal texts.
Every effort was made to ensure accuracy of the legal text interpretation and data entry.
Thirty percent of entries were randomly selected, and entered using two raters. The second rater was blinded to the initial rater's results, and independently coded the legal texts for all of the variables. Arguments in data entry were examined by the supervising researcher, and complete agreement was reached among the two raters and supervising researcher. The full codebook, dataset, and protocol are available on the Open Science Framework. 10 To determine the internal validity of the secondary data source, approximately 30 percent of the policies and regulations were randomly selected to confirm the accuracy of the legal text. Each legal text was validated from digital archives on state legislative websites, and content was compared to that documented in the CCHP report. Only one (0.7%) discrepancy was found in the content of the legal texts among the 131 entries that were validated.
RESULTS
There are 3 major transmission modes of telehealth including: (1) Statewide laws requiring Reimbursement at the "same rate" Table 2 summarizes the current states that require telehealth reimbursement at the same rate as in-person services; few states have incorporated "same rate" or "consistent" reimbursement to in-person services into their policies. Table 3 shows the states that have Medicaid policies requiring any type of reimbursement for live video, store and forward, and remote patient monitoring.
Medicaid Policies and Regulations

Medicaid Telehealth Reimbursement Policies
Medicaid telehealth reimbursement for live video transmission
Out of the forty-five states (100 policies) that require some type of Medicaid coverage for live video, the most common restrictions included service type (31 states; 69%), provider type (20 states; 44%), and facility type (9 states; 20%). Figure 5 shows the most common restrictions in Medicaid live video reimbursement policies. Figures 6 through 8 Some states offer more detail regarding the device for RPM. For example, Louisiana requires that the devise at a minimum the system must: (1) monitor the home's points of egress and entrance, (2) detect falls, (3) detect movement or lack of movement, (4) detect whether doors are opened or closed, (4) provide a push button emergency alert system. All four states (IN, TX, UT, VT) that restricted Medicaid reimbursement by facility type included home health agencies as reimbursed facilities.
Medicaid policies requiring Reimbursement at the "same rate"
Thirteen states require that live video will be reimbursed "consistent with" or at the "same rate" as in-person services in the Medicaid program (Table 5 ). Only one state for each store and forward (MS) and RPM (TX) requires that reimbursement will be at the "same rate" or There is some evidence that reimbursements for telehealth may be lower than for the comparable service delivered face-to-face despite the recent proliferation of laws related to telehealth. A recent study found that telehealth reimbursements for primary care providers were 40% lower than non-telehealth reimbursements of services. 5 Our analysis of state laws suggests that few states specifically mandate that reimbursement rates be equitable between telehealth and non-telehealth services. Therefore, providers have little incentive to utilize, adopt, or code for these technologies if they are reimbursed at a lower rate than in-person services. If services delivered via telehealth are being reimbursed, but at a lower rate than in-person services, there is reduced incentive for providers to use technologies that require significant investments and increase operational costs, even if these technologies ultimately improve patient outcomes. In contrast, providers face significant economic incentives to adopt EHRs because this was an important federal policy priority. It is unclear how provider incentives to invest in telehealth technologies will change under alternative payment models such as pay-for-performance reimbursement. In this case, providers will have to evaluate whether telehealth's improvement of patient outcome and process measures-and thus reimbursement-relative to non-telehealth service delivery justifies the additional cost of the technology.
Our study found that most states have policies for live video transmission, but a limited number of states provide reimbursement policies for store and forward and RPM transmissions.
State policy makers should focus on expanding telehealth definition policies to include diverse transmission modes, where each different transmission mode increases access to different healthcare services. Live video transmission occurs in real time, and offers the delivery of the most diverse services such as consultations, treatments, and diagnostic evaluations. Store and forward telehealth technologies store images for physicians to review at a later time, often used for services such as dermatology images, x-rays, and other diverse medical images. Remote patient monitoring allows distant physicians to monitor the vitals and conditions of patients from another location. Requiring reimbursement for all these modes could increase access to care for diverse patient populations, especially those located in rural or medically underserved areas.
Our results found that Mississippi is the only state that requires coverage for all three types of telehealth transmission modes for statewide policies. Additionally, Mississippi has separate policies in Medicaid that require coverage for all three modes of transmissions. 9 Consequently, Mississippi has been identified as the emerging leader in telehealth, 12, 13 and has outperformed the traditional healthcare system for many patients. 14 The main limitation of the study is that it is possible that our review may have overlooked laws relevant to telehealth. In this analysis, we relied on the policies reported by CCHP.
However, efforts were made to validate these policies by selecting 30% of the policies and comparing the content to that presented on legislative websites. In addition, the telehealth policy environment is rapidly changing, and thus there may be newly introduced bills or laws after GA  OR  HI  PA  ID  SC  IL  SD  IN  TN  KS  TX  KY  UT  LA  VA  MD  WA  ME  WI  MI  WV  MN  WY 
